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(46)23.04.93. Bion.fsMS 

(72) A.C.Hepe&at4KMft, A.B.Oommh. A.B.Axm3- 
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(56) HaTeHT CUJA N: 3191677. xn. 166-14, 
ony6/iMK. 1965. 

AeTOpCKoe cbm AQTe/i bCTBO CCCP 
N? 1254137, E 21 B 29/10. 1982. 
(54) CnOCOB PEMOHTA OBCAflHblX KO- 
J10HH 

(57) 14cno/ib30B8HHe: peMOHT ysacTxoB c ona- 
raMM pa3pyuieHHfl m Ae<t>exraMvi b ctghk3x o&- 

CBAHbfX KO/IOHH. CyiUHOCTb M306pCT6HMfi; 

noA6npaK)T unnwHApuMecKuft naTpyOox pac- 
MeTMoro nepuMetpa, AnnHa xoTbporo Go/ibiue 



BHyTpeHHero A^aMeipa 2 peMOMTMpyeMoro 
ynacTxa o6caAMOfi ko/iohhu. a aamm3 naipy6- 
Ka 6onbuie a*hhw MHrepeana noBpexcABHuji. 
npoiiaaoAAT nonepeMHyio Ae<J>opMamiK> naT- 
py6xa no Bceii A^MHe ao noiepw ycToviMMBO- 
ctm, 4>uKcauMK) ero b 3TOM nono*eHMH, cnyc* 
b ocBaxMHy m ycTaHOBxy b 30He noBpeKAe- 
HMA nyTeM 4>MKcaTopoa. (Ipn stom MaTepwa/i 
naTpyGxa Bw6wpaioT no MOAy**o ynpyrocm - 
E, KOTopwfl onpeAe/i»K)T W3 cooTHOweHwa: 

1 4 P 

E- — 7«z . W P - KOHTaxTHoe AaBnenwe 
(h/R) 1v * 

naTpy6xa Ha ctchxm o6caAHow ko/iohhu: h - 
TO/iiuwHa CTeHKM naipySica; R - paAwyc BHyT- 

peMH6M CTCHXM 06caAHOfl X0/10HHW. 4 M/h 
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M3o6peTeHwe othocmtcb x TexnoflorwM 
peMOHTHwx pa6oT a He<J>feAo6btBaiomeft n P°" 
MutuneHHOCTH. a mm€mho. k cnoco6aM ahxsm- 
AauHM ysacTKoe c OMaraMM paapytueHun m 
Ae^erraMM a ciemcax o6caAHux ko/iohh. 

Ue/ib H3o6peT6HMR - noauuieHMe 3<^>4>eic- 
tmbhoctm peMOHTHwx pa6oT w o6ecneseHne 
paeHOMepHoro npuxaTwa naTpy6xa no acew 
ero AAMKe k o6cdAHoA Ko/iOHHe npw ynpome- 
hmm npouecca ycTaHOBxn naTpy6Ka aa cneT 
wcx/iioMeHMP AonoiiHtnenbHoro B03AC^ctbm« 
Ha Hero. 

Ha <t>Mr. 1 M3o6pa9K6HO ytrrpoftCTBO 
npMaeAGHMfl naTpy6ica b coctoahmc noiepw 
ycToAMMBOCTn: Ha <frwr. 2 - ceneHHe A-A Ha 4>wr. 
1; Ha 4>nr. 3 - ceMeKMe B-B Ha <J>wr. 1; Ha <>wr. . 
4 - naTpy5ox, 3a<J>nxcMpoBaHHbi& b coctoahmm 
norepH ycToftHMBocTH. 

YcTpoftCTBo Ann npwBeAeHMR naTpy6Ka 1 

B C0CT0HHM6 H0T6PM yCTOMNWBOCTM - npOTHrii' 

Baioiuee ycrpoflCTBO - npeAcraB/meT co6oft 
xoHWfecxyio onpaBxy 2 c ^>opMOo6pa3yioiuwiM 
crepxHeM 3 h po/wxaMM 4, 3axpen/teHHbiMM 
no Anune onpaaxw. Po/imkm 4 CBpaaHM c Mexa- 
HHMecKHM npMBOAOM 5. BpameHwe Ha koto pu ft 
nepeAaeTCfl ABMraTe^eM 6.Tloc/ie npMBeae- 
hmb narpy6Ka BCOCTOflHMe noTepwycTOHMtt bo- 
oth npw noMomn AaHHoro ycTponcTBa oh 
4>MKCHpyeTcsi b 3tom coctoahmm nocpeACTBOM 

<J>HKC3T0P0B 7, COeAMHeHHUX Me)KAY co6oh 

CTepxH«MM 8. npHBOA 5 npeACTaB/iaeT M3 ce- 
6r ayOnaiy \o nepeAasy c oahoh BeAymea 9 m 
Abymr seAOMUMH tueCTepHJiMM 10. 11. BeAy- 
maR tuecTepHfl 9 ycraHOB/ieHa Wa buxoahom 
sa/iy 12 ABwraTCAU 6; Ha sany 13 BepxHew 
aeAOMoft ujecTepHH ytrra hob/1 eH xpafiHwCt aep- 
xhhA porniK 4, a na sa/iy 14 hwkhbh aeAOMon 

LUeCTBpHH KpatiHMM HUOKhWM pOJlHX 4. Po/IMKM 

4 (h BepxHwe, w HMXHwe) CBaaaHHwe npMBOA - 

HUM peMHBM 15. PO/IMKM 4, He CBR3dHHbl6 C 

aa/iaMM 13 m 14, BbinoiiHBHbi ynpyroanacTMM-' 
humm M/m noAnpyjKHHeHbi b pe3ynbTaTe nero 
ohm OTcnexnaaiOT Ae^opMauHio naTpyfjxa. 
Bokobuo po/iHKM 4 saKpenneHM b xoHtmecxoft 

OnpaBKB 2 C B03M0XH0CTbK) BpdlUBHMfl. OHM 

He noAnpyxcMHeHw h ycraHOB/ieHU coocho k 
4>opMoo6pa3y»omeMy CTep>KHK) 3. 

» 

CnocoS peMOHTa 3axjiKmeTCB b c/ieAyio- 
meM. 

BHana/ie ocymecTB/iniOT noA6op naipy6- 
xa pacMBTHoro nepwMeipa m ynpyrocTM. nar- 
py6ox 1 Bbino/iHnioT e bhao TOHxocreHHoro 
xpyrosoro uwnnHApa «3 MaTepwa/ia o6^aAa»o- 
mero cbomctbom ynpyrocTM, npnseM nepw- 
mctp' UM/iMMApa 60/ibiue BnyTpeHHero 
nepHMeTpa peMOHTMpyeMOH o6caAHOu ko/ioh- 
hu, a Anvina - 60/ibiue HHTepaana nospe^e- 
HMfl oGcaaHOM xonoHHbi. B xaMecTBe 
MaTepMa/ja M3roTOBneHM« natpy6Ka mo>*cct 



6biTb Mcnonb30B3Ha BbicoKOKasecTBeHHaa 3a- 
tcaneHHan cTanb. CTeioionnacTHK h APy«"Me Ma- 
Tepwanu, xapaKTepwayiouiMe TeM. mto 
HanpnxeHHfl. B03HM>ca»omMe b hmx noc^e no- 
5 Tepvi ycTofiMMBocTM, He npeBbnuatOT npeAenoB 
TexyMecTM ashhux MaTepvia/iOB. t.c. coot- 
aeTCTByiOT ynpyrwM Ae(t>opMaunflM sthx M3Te- 
pna/ioe. 

3aTeM npow3BOA»T nonepeMHyio Ae<J>op- 
10 MauwK) naTpy6xa no Bceti A^MHe ao noiepn 

yCTOHMHBOCTH M ^HKCaUMtO erO B 3TOM COCTO- 

«HMM. A' 1 *' SToro naTpy6ox 1 noAaraT na bxoa 
onpdBKii 2 npoTMrMBaiomero ycTpowcTBa c 
npeABapvrre/tbHo.Bx/iioMeHHbiM ABHraTeiieM 6, 

15 nepeAaiomMM BpameHwe Ha pomm 4 c no- 
Motubto MdxaHMHecKoro npMBOAa 5. Po/ihkh 4 
33XB8TUBdK>T natpy6ox m npoTJirMBaiOT ero 
BHyTpb KOHMHecKoR onpaoKM 2 ycTpoflCTBa. no 
Mepe ABH)KeHMB naTpy6ica BAonb BHyrpeHHen 

20 noBepxHOCTw nocTeneHHO yBe^H4HBaeTC» pa- 
AMa/ibHa« narpy3xa, AewcTByiomafl Ha Hero co 
CTopoHu onpdBKH M3-3a yMeHbiueHUR ee A"a- 
MBTpa. Vl3BecTH0, HTOTOHKHe ynpyrwe o6o/iom- 
m ooa AeftCTBueM paAna/ibHOH Harpy3KM 

25 TepBiOT ycTOMMMBOCTb. nepexoA« x HOBOMyco- 

CTOflHMK) paBHOBeCMfl C BbinyX/lOCTbK). 

oGpaiueHHoW x uenrpa/ibHO^ och iiu/mHApa. 
fl/iR o6ecneHeHnn nepexoAa naTpyGxa e co- 
CTOflHwe noTepw ycTOMMnaocTvi c^y>xHT 4>op- 

30 Moa0pa3yK)iMHM CTep)xeHb 3, KOTopuft 
KOHueHTpvtpyer paAvtaiibHyx) Harpyaxy na naT- 
py6ox. tbphioimmR ycTOMHMBOCTb. AanbHeft- 
ujafl npoTflwxa naTpy6xa CBRaaHa c 
npoAonxaK>tuviMCn yBe/iMHeHweM paAnanbHoPi 

35 Harpy3KMM npwBOAMT x yae/iwMeHMK) Bunyxflo- 
CTii o6o/iomkm naTpy6xa. noTepflBiuew ycTOfc- 
HwaocTb, b pe3y/ibTaie sero pa3Mepw 
naTpy6xa 6yAyT c oot b st ct b 0 aaTb TpancnopT- 
HbiM paaMepaM Ten, cnycxaeMwx b cxBa>KMHy. 

40 B MOMeHT AomuxeHMfl naTpy6xoM TpaHcnop- 
thux pa3Mepoa oh npoTflruBaeTcn x xoHuy 
onpaBKM 2 m Ha buxoa6 M3 Hee CT«rviBaeTCfl 
HecxonbXMMH 4>HKC3TopdMii 7 (cm. 4>wr. 4). xo- 
Topue xcecTxo coeAHHnioT mohcay co6oh CTep- 

45 xchkmh 8. TaxwM o6pa30M ocymecTB/iaxn 
onepauwKXj)MKCMpoBaHM«naTpy5xa 1 bcocto- 

5IHMM nOTepM yCTOMMHBOCTM. 

rioc/ie 3Toro npon3BOA«T ycTaHOBxy naT- 
py6xa b 3ohg noBpe^eHHfl o6caAHOM ko/ioh- 
50 Hbt. 

Ann 3Toro c noMombfO AepxaTenn (na Mep- 
rexe He noxa33H) naipyGox, 3a4>nKcnpoaaH- 

HblM B COCTOflHMM nOTepM yCTO^MMBOCTM. 

cnycxawT b cxBaxuny u ycTaHdB/iHBaiOT Ha 
55 ypoBHe ynacTxa no8pe)XAeHMn o6caAHOM xo- 
noHHbi. CTsrneaHDiune naTpy6ox 1 ($>nxcaTOpbi 
7 CHUMam, nepeMetuan Bsepx coeAUHmoiune 
mx cTep>xHn 8, *rro npuBOAMT x chatmk) paAM- 
a/ibHort Harpy3XM. AetiCTBywmeM Ha naTpy6oic. 
Qoa AewcTBueM ycw/mii a o6onoMxe. notepRB* 
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uiefi ycTOMMMBOdb. naTpyfioic 1 B03BpamaeTC« 
b wcxoflMoe paeHOBecHoe cocTO«Hne. 

B cw/iy Toro. mto wcxoahwm bhcluhmm am- 
aMdp naTpy6xa HecKOAbKO 6o/ibiiie BHyipeH- 
Mero AMaMerpa o6caAHOH koaohhw. FlaTpyooK 5 
11/iotho m pasHOMepMO npwxMMaeTCR k o6caA- 
hom KonoMHe. nepeKpuB yiacTOK noopewae- 

HMfl. 

Bwam npoBeneHbi Aa6opan)pHwe wcnwTa- 
Htin cnocoGa peMOHTa o6caAHwx koaohh na 10 
MOAeflM o6caflH0ft koaohhw c ueAbio npo- 
BepKM ero pa6oTOcnoco6HocTM. MoAe/ib 06- 
caAHOft koaohhw npeACTaB/i«eT co6ofi 
TO/iCTOCTeHHyio Tpy6y c BHyTpennuM AMaMeT- 
poM 80 mm, napaMeTpoM 251,2 mm m AiiMKott 15 

500 MM, 

riaTpyGoK Bwno/iHeH w3 CTeicnon/iacTMKa a 
BUAe TOHKOCTGHHoro KpyroBoro UMAMHAPa, 

T0ALUWH8 CTCHKM KOTOpOrO 0,3 MM, d nepHMCTp 

251.6 mm. 20 

B KanecTBe npoTarMaaioiuero ycTpoftcTBa 
wcnoAb30BaAacb KOMnsecKaq onpaBKa co 

BXOAHblM AMaMeTpOM 100 MM, BSIXOAHWM - 70 
MM, AAMH0« 600 MM C OAHMM $OpM006pa3yK>- 

mwM CTepxHeM BAOAb BHyTpeHMeft noaepxHO- 25 
ctm onpaBKM. npoTflOKKa ocyiuecTBAjmacb 
AaBneNweM Ha Topeu naTpy6xa. Ha BbixoAe M3 
npoTflrviBak)mero ycTpofccrBa rt3Tpy6oK MMeA 
AHaMeTp 70 mm, npuMeM 4>opMOo6pa3yiomMfl 
CTepxeHb yxe He KacaAC* BwsepHyTOft 060- 
aomkm naTpyGxa, u b t3kom noAoxeHWH najpy- 30 
6ok 6wa noc/ieAOBaTeAbHo CT«HyT AByMfl 
4>uiccaTopaMn, coeAMHeHHWMw MexAy co6ow 

AByMfl CTaAbHbIMM CTepxCHftMM. 

3aT6M naTpy6ox 6w/r cnyiqeH b MOAenb 

06caAHOft KOAOHHW AO ypOBHP 30HW HOBpOK- 35 

Henna o6c3aho& koaohhw c noMotuuK) Aepxa- 
TeAB, nonepeHHbie paaMepw KOToporo He 
npeawuia/iii 70 mm. 3aTeM cTawaaiomMe (J>wc- 
caTopw CABwraAM k BepxneMy Topuy. na*rpy6Ka 
3a CM6T ycMAutfl, nepeAasaeMoro ^epe3 CTepx- 40 

HM. 

B MOMeHT CHflTMH nocAeAHero <J>MKcaTopa 
cbo6oahmA naTpy6ox noAHoctbio bocct3ho- 



BMA CBOK) <>OpMy. npHXCaBUJMCb K BHyTpeHHGM 

CTeHxe o6caAHOA koaohhw m nepeKpwB 30Hy 
noBpe*A$nn*. 

AHdAorviHHWM o6pa30M 6wam npoBeAeHw 

MCnWT3HMJI B yCAOBMBX nOAHOfO 3anOAHeHM» 

MOAeAM o6caAHOft KOAOHHW boao*. 

71a6opaTopHwe AanHwe noATBepAHAM pa- 
6oTOcnoco6HOCTb a3hhoi*o cnoco6a peMOHTa 
o6caiAHWX koaohh. riaTpy6oK noAHOCTbK). 6e3 

nOBpOKAeHMfl M CKA3A0K BOCCT3HOBMA CBOK) 

<t>opMy m nil otho o6AeraA BHyTpeHHiOK) CTeHKy 
o6caAHofl koaohhw, M30AMpy* 30Hy noape*- 

AeHMfl. 

d> o p m y n a m 3 o 6 p e t. e h m * 
Cnoco5 peMOHTa o6c3ahwx koaohh, 
BKAK)48iomM^ noA6op naTpy6Ka pac^BTHoro 
nepwMeTpa, nonepeHHyto Ae<fropMai|MK> naT- 
py6xa no Bcefi AflMHe. cnycKero b CKBaxwHy m 
ycTaHOBKy b 3one noapexAeHMn, 0 t a m m a 10- 

IA H ft C SI TeM, WTO, C UeAbK) nOBWUieHMR 

34)4>eKTMBHOCTM peMOHTHwx pa6oT m 66ecne- 
MeHM« paBHOMepnoro npwxaTMR naTpy6Ka no 
Bceft ero jyiMne k o6caAHOft koaohhc npn oa* 
HOBpeMeHHOM ynpomeHMM npouecca ycTa- 
hobkm naTpy6Ka 3a cmbt MCKAioMeHM« 
AonoAHMreAbHOro B03AeftCTBM« Ha nero, Ma- 
TepwaA narpy6Ka Bw6npaiOT no moayaio ynpy- 
rocm E, npimeM nocAeAHMPi onpeAennioT W3 

COOTHOUJeHHW 

E _ 

(h/R) lv ^ % 

rA6 P - KOHTaKTHoe AaBAeHMe naTpyGxa Ha 

CTCHKM 06C3AHOM KOAOHHW.' 

h - TOAU4MHa CTeHKM naTpy6Ka: 

R - paAwyc BHyTpeHHeti noBepxHOCTM 06- 

CaAHOM KOAOHHW. 

a nonepenHyto Ae<t>opMauw»o narpySKa no 
Bce^ AAWHe ocymeCTBAHiOT ao noiepn ycTOvi- 
HMBocTvi, 33TeM ero <t>nKCwpyiOT « 3TOM cocto- 
hhww m nocne cnycKa b aoHy noepe)KAeHn« 

4>MKCaTOpW CHMM3IOT, " V 
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of calculated perimeter is selected where 
the perimeter length is greater 
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than the inside diameter [sic: last clause 
should be either perimeter... perimeter or 
diameter ... diameter] 2 of the section of 
casing to be repaired, while the length of 
the sleeve is greater than the length of 
the damaged interval. Transverse strain 
is produced in the sleeve along the entire 
length until it buckles (loss of stability), 
it is locked in this position, lowered into 
the well, and placed in the damage zone 
by means of locking devices. In this case, 
the sleeve material is selected according 
to elasticity modulus E, which is 
determined from the relation: E = 
1 .4P/(h/R) 1 where P is the contact 
pressure of the sleeve on the casing wall; 
h is the wall thickness of the sleeve; R is 
the radius of the inside wall of the 
casing. 4 drawings. 



[Figure 1 spans columns 1 and 2, under header] 

[see Russian original for figure] 
A B 
A B 
Fig. 1 

[vertically along right margin] 
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The invention relates to technology for repair operations in the oil production 
industry, and specifically to methods for repairing sections with localized failure and defects 
in the casing walls. 

The aim of the invention is to improve the efficiency of repair operations and to 
ensure that the sleeve is uniformly squeezed against the casing along its entire length, with 
simplification of the process of setting the sleeve by eliminating additional operations on it. 

Fig. 1 depicts the device for buckling the sleeve; Fig. 2 shows the A-A cross section 
in Fig. 1; Fig. 3 shows the B-B cross section in Fig. 1; Fig. 4 depicts the sleeve locked in the 
buckled condition. 

The device for buckling sleeve 1 (a drawing device) is a conical mandrel 2 with 
shaping bar 3 and rollers 4, attached along the length of the mandrel. Rollers 4 are connected 
to mechanical drive 5, which is rotated by motor 6. After the sleeve is buckled with the help 
of this device, it is locked in this condition by means of locking devices 7, interconnected by 
rods 8. Drive 5 is a gear drive with one drive gear 9 and two follower gears 10, 11. Drive 
gear 9 is mounted on output shaft 12 of motor 6; upper outside roller 4 is mounted on shaft 
13 of the upper follower gear, while lower outside roller 4 is mounted on shaft 14 of the 
lower follower gear. Rollers 4 (both upper and lower) are connected by drive belt 1 5. 
Rollers 4 that are not connected with shafts 13 and 14 are implemented as elastoplastic or 
spring-loaded, and consequently they track the deformation of the sleeve. The side rollers 4 
are attached to conical mandrel 2 so that they can rotate. They are not spring-loaded and are 
mounted co-axially with shaping bar 3. 

The repair method involves the following. 

First, a sleeve of the calculated perimeter and elasticity is selected. Sleeve 1 is 
implemented as a thin-walled circular cylinder made from material having the property of 
elasticity, where the perimeter of the cylinder is greater than the inside perimeter of the casing 
to be repaired while the length is greater than the damaged interval of casing. The material 
used for fabricating the sleeve may be 
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high-quality quenched steel, fiberglass-reinforced plastic, and other materials characterized 
by the fact that the stresses arising in them after buckling do not exceed the yield stresses for 
the given materials, i.e., they correspond to elastic deformations of these materials. 

Then transverse strain is produced in the sleeve over the entire length until it buckles, 
and it is locked in this condition. For this purpose, sleeve 1 is fed into the opening of 
mandrel 2 of the drawing device after first turning on motor 6, which rotates rollers 4 with 
the help of mechanical drive 5. Rollers 4 grip the sleeve and pull it into conical mandrel 2 of 
the device. As the sleeve moves along the inside surface, there is a gradual increase in the 
radial load acting on the sleeve on the mandrel side due to the decrease in its diameter. We 
know that thin elastic shells buckle (lose stability) under the action of a radial load, going to a 
new equilibrium state with bulging turned toward the central axis of the cylinder. Shaping 
bar 3 serves to ensure buckling of the sleeve, concentrating the radial load on the buckling 
sleeve. Further pulling of the sleeve is associated with continuing increase in the radial load 
and leads to an increase in the bulging of the shell of the buckled sleeve, as a result of which 
the sleeve dimensions will correspond to the run-in dimensions of bodies lowered into the 
well. At the moment the sleeve reaches the run-in dimensions, it is pulled toward the end of 
mandrel 2, and at the exit from the mandrel it is clamped by several locking devices 7 (see 
Fig. 4) which are rigidly interconnected by rods 8. The operation of locking sleeve 1 in the 
buckled condition is accomplished thereby. 

After this, the sleeve is placed in the damage zone of the casing. 

For this purpose, with the help of a holder (not shown in the drawing), the sleeve, 
locked in the buckled condition, is lowered into the well and placed at the level of the 
damaged section of the casing. The locking devices 7 clamping sleeve 1 are released by 
means of upward displacement of rods 8 connecting them, which results in removal of the 
radial load acting on the sleeve. Under the action of the stresses in the buckled shell, 
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sleeve 1 returns to the original equilibrium state. 

Because the original outside diameter of the sleeve is slightly greater than the inside 
diameter of the casing, [sic: the latter should be a clause of the next sentence, not an 
independent sentence] The sleeve is tightly and uniformly squeezed against the casing, 
sealing off the damaged section. 

Laboratory tests of the method for casing repair were conducted on a model of a 
casing in order to verify its feasibility. The model of a casing is a thin-walled tube with 
inside diameter 80 mm, parameter [sic: parameter should be perimeter] 251 .2 mm, and length 
500 mm. 

The sleeve is made from fiberglass-reinforced plastic in the form of a thin-walled 
circular cylinder with wall thickness 0.3 mm and perimeter 251.6 mm. 

As the drawing device, we used a conical mandrel with entry diameter 100 mm, exit 
diameter 70 mm, length 600 mm and with one shaping bar along the inside surface of the 
mandrel. Pulling was accomplished by pressure on the end of the sleeve. At the exit from 
the drawing device, the sleeve had a diameter of 70 mm, where the shaping bar no longer 
touched the twisted shell of the sleeve, and in such a position the sleeve was successively 
clamped by two locking devices interconnected by two steel rods. 

Then the sleeve was lowered into the model of a casing, down to the level of the 
casing damage zone, using a holder with transverse dimensions no greater than 70 mm. Then 
the clamping locking devices were shifted toward the upper end of the sleeve as a result of 
the force transmitted through the rods. 

At the moment when the last locking device was released, the free sleeve completely 
recovered 
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its shape and was squeezed against the inside wall of the casing, sealing off the damage zone. 

Tests were similarly conducted under conditions when the model of a casing was 
completely filled with water. 

Laboratory data confirmed the feasibility of this method for casing repair. The 
sleeve, without damage or crumpling, completely recovered its shape and fit tightly against 
the inside wall of the casing, isolating the damage zone. 

Claim 

A method for casing repair, including selection of a sleeve of the calculated perimeter, 
transverse strain of the sleeve along the entire length, its lowering into the well and 
placement in the damage zone, distinguished by the fact that, with the aim of improving the 
efficiency of repair operations and ensuring that the sleeve squeezes uniformly against the 
casing along its entire length while at the same time simplifying the process of placing the 
sleeve by eliminating additional operations on it, the sleeve material is selected according to 
the elasticity modulus E, where the latter is determined from the relation 

E >1.4P/(h/R) 11/5 

where P is the contact pressure of the sleeve on the casing wall; 

h is the wall thickness of the sleeve; 

R is the radius of the inside surface of the casing, 
and transverse strain of the sleeve along its entire length is accomplished until it buckles 
(loses stability), then it is locked in this condition and the locking devices are released after it 
is lowered to the damage zone. 
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